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LENS USABLE FOR SHORT-DISTANCE PHOTOGRAPHING 
Publication Number: 02-019814 (JP 2019814 A) , January 23, 1990 
Inventors: 

• MORIYAMA KEIJI 
Applicants 

• NIKON CORP (A Japanese Company or Corporation), JP (Japan) 
Application Number: 63-170118 (JP 88170118) , July 08 5 1988 
International Class (IPC Edition 5): 

• G02B-009/64 
JAPIO Class: 

• 29.2 (PRECISION INSTRUMENTS— Optical Equipment) 
Abstract: 

PURPOSE: To obtain excellent image forming performances over a photographing range from infinite photographing 
to shortest-distance photographing by expanding the interval between the 2nd and 3rd lens groups while the interval 
between the 1 st and 2nd lens group is reduced when focusing operations are performed in a range from infinity to the 
shortest distance. 

CONSTITUTION: When focusing operations are made in a range from infinity to the shortest distance, the interval 
between the 2nd and 3rd lens groups G(sub 2) and G(sub 3) is expanded while the interval between the 1st and 2nd lens 
groups G(sub 1) and G(sub 2) is reduced so that the conditions of Inequality I can be satisfied. The .delta.s(sub 1) 
and .delta.s(sub 2) of the inequality respectively represent the moving quantity of the 1st lens group G(sub 1) from the 
infinite photographing state to an arbitrary object photographing state and the moving quantity of the 2nd lens group G 
(sub 2) from the infinite state to an arbitrary object photographing state. Therefore, a high-performance lens which does 
not change much in total length while the lens holds excellent image forming performances even when the lens is used 
for photographing objects in a range from infinity to the shortest distance and is high in operability can be obtained. 
(From: Patent Abstracts of Japan, Section: P, Section No. 1029, Vol. 14, No. 162, Pg. 137, March 29, 1990 ) 

JAPIO 

© 2004 Japan Patent Information Organization. All rights reserved. 
Dialog® File Number 347 Accession Number 3044314 



http://toolkit.dialogxom/intranet/cgi/present?STYLE=1360084482&PRESENT=DB=347,AN=^ 9/14/2004 



®B*H4#8*Jt(JP) ® hp a a £ m 

• &H4*tt&* (a) ¥2-19814 

©int. a. 5 mm^ frrtaaw ®&m ¥^2^(1990)1^233 

G 02 B 9/64 8106-2H 

«are sure gigo 

@4f ffl BS63— 170118 
@di m Bg63(1988) 7 ^8B 

®tt i a #s± itia mm 



w m s 

1 . ft 91 © * fc 

issgstnaa* Bluett u y x 
i) jEammxzut zm i 

1 . 0 < A s i /As, < 1.4 ( 1 ) 



2) ffitei5B2»«8*qJi£« u xXtt, 
0.7< r ,,/ f < 1.0 ( 2 ) 

ifi Sg W « fiU ?J ^ u ^ X. 

m 2 u :/XflG,t®£j&to&EH. 

3 . ftEotf fcnfc&E 

XKM*- * CD? 26 £ . ' 

«Ks E©!tfr2)*ttom I ^XRt, IE6DJ2 
vT w ^ 2 XXSti-rTi 0% C£«t 2 U ✓* 



-85- 



# <t T V* 4 • 

mi u yxmtm 2 u y x# £*-{*<cifc 

tchtf. Ub0^fii^ffiT«:$ 1 u y X# 
*©fca, :(o^<Si*j»iurifc»<DfcffliL 

<N*.£* ttlHflg 6 2 - 2 2 7 1 1 *&fBC*? 
ami uyXBi»2uyX»ttft(HH!^-» 



15^^2-19814 (2) 

icy^ £ ©i&££ nfc&f8cfc^T ttx ft 
©3*3 uyXtt©{g$£g*0<)U:*gr< LTl^. 

c ©m 3 u y XltoBlff Atttfttt < 
T tt & 1* * * ^ v 7A'-;i/ft(DA'7yx^ 

I*BB«3M«*& < *©fcfcs u^Xtt 

fg*<» L < '£<ft 4 it>^ NBA** t • 

l ^ -j t » *»9n** ±&i£*oibibacb 

'XSEBIIB^tttt U y*» turn 1*4 c & «s 
Wit*. 



±K©@*j*iS/ai-4 fc»K*&sjw:. 

E©)2I^*ft 4m l uyXJ*C,£, 

£>S86»*?©6&*It ffisami uyx 

l.0< A a . /As, < i.4 ( 1 ) 

*«£*4<i;TKLA:*>CDTa4. 

BL* 

A s «COffi»©«!**»KUfcttflStC*f *t4 

fcK$8»«ttJ8*&0m I u y xflc,©& 

Aa.:ftft®EH0ttfl^tt$Lfctt£C*l*4 

miftjfia&ttffi**©* z uyx#c,©$ 



tt. «T©&(t*»£1-4Ci^a«U^. 
0.7.< f ,,/ f < 1.0 { 2 ) 

r : fcPfliSJfifctf ASK*? tt4£ft©ftAB&tt. 

f .t : f8Rift!fiSSttfiC*t* *m 1 U y X#G,.<t 

(It ffl) 

4. HT, ttW*8ftiT4fc»C* *S9lK 

* it 4»»fi*. mi u y x#c, t m 2 u y x»c. 
4*^«LfcEuyXG„ OUT* ^Jftuyxc. 
« <hfi&ffc*4. ) . m.3 uyXR4ftuyXG,t 
Lt*lT*», Wtt«S»a^jft«llS©vyXR 
Ss cwttmjfiteBaftttBouyXKBfcwLT 
1*4. 

mi uyx»c,im2uyxwc,<t©»r«1 
to * i&fe u rz k h& ^ *> if <> & i i/>X5f5.iiS2 
i/ y X8tG.£©£i&ftAffiB*r,, . $3 uyx 
ac,©{§***, <h*4<fcs £*©&AIBBtt* 



-86- 



f -f,. • 0 1 <D 

<t 4. 

m - 0 , t • 0 i (m<0) <2> 

t&*. ttz. miBlMK^rinKs u y X 

Cfctt 4&ttfi* A D it* ^l&l/yXG,, 

© (6 $ it . 

A D + f 1 1 

0 \ t <5> 

a 

J: *> . 

AD .( a - f , , ) - f lf « <D 

A D - m ■ f ,i x / f <5> 

***>4C<!:a<-C£4. 



fcK&tt*; (i) x (2) Ko^T&Bfl-r 

( 1 ) tt. ff «©BE*8©1&<**£&LT 

u?>^, fcttis (i> ©jbP&^as***:. m 

l uxXffc t i?B2 u>y* fife, <h©E©Jitfr;>ji:U 
ft £ <t 4 ♦ -2N TffltifiiU, PR & rt* <b 

3U U y XBtG,©f*tbtt©*3JS*«fix;*' 4 C <h*< 
S*ttKT>*Jte<t:fc4. 

(2) tt. «uaam»«n5(c^^i,m i 



?*B3¥2-19814(3) 

tt*Tt*<. LUSTv <5>it*£#* 4 & o C 

ESSfttcf* £&grt;*l5/j/hi* < t 4 c 

* fc > * % 91 c ^ t , «J r • 3 y a - 9 t 
Ut©«Bt!*5ftOffillf*ttt*»3 
#c,©&flH&$ d y/<- *tfc«#J'h$ 
(IDStica^^itta, m 3 u y X#c, 
<Bft©JSJft J] *39«> 4 C <hA<T ft . 

nsrr^*59 < mnxr 4 c <h <>t* 4^». 

2 © ffl 2E k t> t k Wfii <t 4 . 



i:^^ fcttxt (2> © JtPR*lgx. 4 «t , m 
i uyx#G,<tm2uyX#c. £©«&&#*£ 

y XffG, £3$ 2 u y Xl&G,£*«9f*«!^tft*> to U 

35 3 u y Xffcc felt 4ft ©Stir 
^^isa^ *< v - ;i/fa *< i§ W u: ft t u *> 

(Cs mi uyx^c,im2uyxB^Gtt©iE©Ill 

E^fflK t U 4 . 

*«£r4d:^tim^$4l4C < »:^axU^. 

i. 6 < i , / ' i , , < 2. 6 - ( 3 ) 

I. 7 < f i / f , < 2. 7 ( 4 ) 



-87- 



f , : » 1 U yXJ?C,©|£J|, 
f . : $ 2 1/ y 

I, : sB 3 U > X#C a ©jft£ffi«. 

( 3 ) ti. & 1 l/yXfffl)«l^!E» f , 
m l > $2 u y x#©£tf&fiE8 f ..to 

tChits *f** (3) ®J:!n«tt*.6&* $ 

2 u y Xtfc,^©JlflT;>j©&|ia<ffi*ittc# < 
ft < U ^WjE^HU < tlh. T 

±s mi u yxn*c, on « 

*iSft'*&s l!tHjft»&ttJI5&£i&&»ffiEftffi 
y Xfi*G, t% 2 is y XftC,<fc*£jfcLfcSft u y 

xc. ojRpajaffl^«iistc*?^*±^^ft*ffltc 
*f$ias'*&* m 2 ^ y x»G,ttm 3 u y x»c, 

2 ^XRC,i»3 uyX»G,<>:©ri51H5* + #tc: 



?SB3 ¥2-19814 (4) 

(2) ©TPa**S*T US t>*&0fl©@tt*&jfc 
•T ft * < tt * . 

tzhit. arca (4) cd jbPa^«a>L * m 
iijE^»L<tt*. Tis*tt^*t> m2 

i/^'SCClfiSli f , #*ft < *) , £35 & 
8£ft©P£c. SB l uyx#c,±m2 u y X ft g t 

©**>. LTCDf£*Jjfi«:*ft < tt >) , *SM 

mi u y xftc,0®jjf^^» < u 

mi y X#T$fc*feT *if «RSflA<ifi**- £ 



&£JftflfcU>rnfcfc,£IE»l05«. TPty/v- 
2.8 JSKCD^* 3*W«U#*jfiE«»«^6Stt 
u y XT*4. 

m 2 si-m 6 Hcjs^t *n<enifl£*& 
9i ©m i ~m s £&w© u y xm^*^LTv>*, 

«t^oT4s*)> &uyX#©|i#tt/,t»/&tt, 

%<*8!*fc*flu:iaT©<fc?ctt.?Tv>*. 

DE©®^*^-** 1 uyXWG.li. fcjftft 
K&^tft$©iB*ffltt fcE u y XL,£, 5&><*{BC 
O0*lSltt/ciE> * x u y Xitt s » 08 k DO 
ffl*l6)tt/^/-x*^uyXL,t^^L, EE© 
iHr^4tr4!R2 u y Xftc.tt, fctMUcfcn 

uyxL.t. «Lffltd5sv>ffi*©®*ipnt/cE^ y 

tt. ftffl4cCiffl*jiintfcE>-x**uyXUt. 

fcuyxi.*, &<*<Bcar^i&*©®*isntfciE 



- 1 < q < - 0. 7 ( 5 ) 

0.7< f , <0.9 '( 6 ) 

q UVX'«C t 4JOiEuy XU© jgttE 

* . :m3uyXftc,^©Euy Xu©<fc®35 

* . :m3uyX»G,ttj©^uy XL.©ft<*ffiJ 

r k + r . 
q - 

r » - r . 

r» :m2uyXBfc«4 3 ©E^yXL»©{Hiis 

1-n. 

0. 

r c 



-88- 



n 4 - 1 

^ . 

r 4 

n , : m 3 U V XftC^Ofc, U V XL.C* It 4 

an** (5) crasr * *«>cd 

ifigttuyXJBtt*J5ft£T*fc©?$>*. 

(5) (D±PR*#;L*£, E 

*. TA*tt*. 4 ta<DE*ffiiR&a<*L < 

&£T*&> fflE#Eft£tt<&. 
ftttft (6) tt. iEu yXU<Z)ftj»9^, &u 

<bC*#* fe{*5* (6) 0±pa*l8£* <t. ft 



xi,±c«fc9tt9ft©Aflra*»^ffl*G,r 
Eu yXl.J: *> «*IEOBBt!f^*»o»»c,. <fc 

9 AfrCtliELTH*. 

0.2 < f »/ f i <0.3 ; ( 7 ) 

0.8 < d ' / f , < 1.3 ( 8 ) 

f » : 2B 3 U y XfifC,0^.^lS«. 

f, ' : SifiEBtfltJCc* *) RiJg*G,, /)<a*C& 
ttLfcEOSJ 3 U yX£tC,<Z>ft£EKI. 



?§B3¥2-19814(5) 

&tt**fi*L, ME^aSHctt TPS* 
£CE0i*ffirc2#j&iafi»EttJBT 

m2~m4fac^*$Dsmi-m3^te0tt:fc 
mi u^xnfc,i!R2 uyx«c,i©»rara^® 

fcnsm 4 iSftencfc^T tt. 3$i uyx»c,im 
2 i/yX»c.&o»raw^W/M-*«k^c, mi 
u y X#c,#fe(*ffl^i&*&ttcf*ML. £2 uy 
Xtfc.*<« i u y xcic,«:«LT«5*«^^ais 

J!^jft**£&ffiHCfcfc&&ftti>|R£* mi u 

y x#g, <tm 2 u y x»g.£ 0»ramA<ttr/hl-* 



( 7 ) tiff! etc., i$ 3 u y oifi 
Wtttt£E»0]fctf*«Er* <>©T*4. (he 

fctt (8) ttfln»C,rK:*?^4ifiW«7 

«cTI4»i4i, E©ffi*«Rg*<*a < 

r tt u y XffiOffi**^. dttuyXJHIBI 
HBflf* n&CFT y v tt d Ml <>» -S87.6n 

■) c *t r i <a t * *) . fn «pt^<-, lam 

DOttfifitl U y XOS5«c{Hffi ($11) 0 



-89- 



3? 1 (% 1 *tt« ) 





FN - 2.86 


. 2 


o) -23. 




r 


d 


V 


1 


89.135 


4.30 


55.6 


2 


-825.458 


0.20 




3 


34.325 


6.00 


55.6 


4 


84.778 


. 2.00 




5 


177.749 


2.00 


35.7 


6 


26. 81 1 


( dJSc) 




7 


-30.223 


2.00 


33.7 


8 


-2217.934 


7.50 


53.7 


9 


-38.620 


0.20 




10 


637.422 


4.30 


50.2 


11 


-68.917 


( «Jg) 




12 


-91.534 


3.50 


25.5 


13 


-57.798 


13.03 




14 


-43.991 


2.00 


40.9 


15 


79.429 


1.50 




16 


80.085 


4.50 


49.5 


17 


-111.511 


C B f ) 







& 2 l 


[ft 2 Hft M) 






FN - 2.86 


n 




r 


1.69680 


1 


64. 416 




2 


2294. 143 


1.69680 


3 


31.593 




4 


69.640 


1.62588 


5 


107.780 




6 


23.700 


1.64831 


7 


-24. 934 


1.69350 


8 


3962.000 




9 


-36.905 


1.72000 


10 


656.083 




11 


-50.026 


1.80458 


12 


-418.453 




13 


-62.218 


1.79631 


14 


-46.492 




15 


52.110 


1.74443 


16 


55.591 




17 


-157.000 



9i nn ¥2-i98i4 (6) 



@ft 2 


o> BJ 23.3 






d 






n 


4.20 


53.7 


1. 


69350 


1.20 








5.40 


48. 1 


1. 


71700 


1.80 








1.80 


32.2 


1 . 


67270 


( °J&) 








1.80 


35. 7 


1. 


62588 


6.60 


53.7 


1. 


69350 


0.20 








4.20 


53.7 


1. 


69350 


( *J£) 








3.60 


25.5 


1.80458 


6.10 








1.50 


39.6 


1. 


,80454 


10.05 








.' 5.30 


64. 1 


1, 


.51680 


(B f ) 









f =105.000 
DO 00 
d 6 29.603 
dll 3.331 
B f 42.154 



0 * -0.500 0 -1.000 

246.632 143.209 

27.918 26.262 

37.033 70.146 

42.154 42.154 



f =104.999 
DO 00 
d 6 22.533 
dll 3.240 
B f 43.929 



0 -0.500 
245.476 
19.840 
30.172 
43.929 



0 -1.000 
142.932 
17.231 
56.264 
43.929 



S3 & A M&m 3h {&*%mm) 





FN - 2.87 


s mn 2 


w « 23. 3 


• 




FN - 2.86 


s mn 2 


<o -23, 


,3 0 






r 


d 


V 


n 




r 


d 


V 




n 


1 


70.486 


4.50 


53.7 


1.69350 


1 


65.607 


4.20 


53.7 


1. 


69350 


2 


2221.907. 


1.30 






2 


1951.745 


1.20 








3 


33.524 


5.80 


48.1 


1.71700 


3 


31.997 


5.40 


48.1 


1. 


71700 


4 


76.681 


1.90 






4 


• 71.740 


1.80 








5 


117.284 


1.90 


32.2 


1.67270 


5 


1.09.165 


1.80 


32.2 


1. 


67270 


6 


25.133 


( pTS?) 






6 


24.014 


(«JK> 








7 


-23.083 


1.70 


35.7 


1.62588 


7 


-24.949 


1.80 


35.7 


1. 


62588 


8 


8541.371 


6.30 


53.7 


1.69350 


8 


2403.000 


6.60 


53.7 


1. 


69350 


9 


-33.092 


0.20 






9 


-36.512 


0.20 








10 


435.859 


4.00 


53.7 


1.69350 


10 


520.015 


4.20 


53.7 


1. 


69350 


11 


-51.561 


(*JSE) 






11 


. -51.522 


(*JSE> 








12 


-418.453 


3.60 


25.5 


1.80458 


12 


-418.453 


3.60 


25.5 


1. 


80458 


13 


-62.218 


6. 10 






13 


-62.218 


6.10 








14 


-46.492 


1.50 


39.6 


1.80454 


14 


-46.492 


1.50 


39.6 


1. 


80454 


15 


52.110 


10.05 






15 


52.110 


10.05 








16 


55.591 


5.30 


60.3 


1.51835 


16 


55.591 


5.30 


64.1 


1. 


51680 


17 


-167.064 


( B f ) 






17 


-157.000 


( B f ) 









f =105.000 



DO 

4 C 
w v 

dll 
B f 



3.594 
45.395 



0 — 0.500 
242.658 
18.729 
29.877 
45.395 



0 -1.000 
141.448 
14.954 
55.044 
45.395 



f =105.000 
DO *> 
d 6 23.090 
dll 3.430 
B f 43.929 



0-0. 500 
244.465 
19.993 
30.365 
43.929 



0 -1.000 
142.067 
17.790 
56. 433 
43.929 



90- 



g5 (%5%fi*ffl? 



?JRB¥2-19811 (7) 

«6 (ftttMEffl) 





Fho- 2.86 


. ©fl 2 


a =23.2 


• 




r 


d 


V 


n 


1 


65.543 


4.20 


53.7 


1.69350 


2 


2391.236 


1.20 






3 


32.3*11 


5.40 


48.1 


1.71700 


4 


71.416 


1.80 






5 


109.137 


1.80 


32.2 


1.67270 


6 


24 231 








7 


-24.186 


1.80 


35.7 


1.62588 


8 


oo 


6.60 


53.7 


1.69350 


9 


-34.964 


0.20 






10 


720 029 


4 . 20 


53. 7 


1 69350 


11 


-51.038 


(*jk) 






12 


-406.620 


3.60 


25.5 


1.80458 


13 


-62.284 


6.10 






14 


-46.683 


1.50 


39.6 


1.80454 


15 


52.190 








16 


56.017 


5.30 


64.1 


1.51680 


17 


-153.690 


(BO 






f 


-105.000 0 


•-0.500 


0-1. 


000 


oo 


oo 


240.890 


141. 


864 


d 6 


22.982 


19.805 


17. 


682 


dll 


3.807 


31.432 


56. 


809 


dl5 


10.000 


7.238 


10. 


000 


B f 


43.966 


43.966 


43. 


966 



% 
il£ 
fW 


A s , 


r ,. 


r , 


f . 


A 3 , 


r 


r .. 


f t 


1 


0.950 


0. 801 


2. 188 


2. 142 


2 


0.900 


0.714 


2.148 


2.088 


3 


0.B50 


0.706 


2.378 


2.398 


4 


0.885 ~ 
0.900 


0.714 


2.188 


2.142 


5 


0.872 - 
0.900 


0.7U 


2.188 


2.142 






q 


P 


f »r 


r , ' 


f 3 


f i 


i 


-0.805 


0.782 






2 


-0.858 


0.837 






3 


-0.788 


0.807 






4 


-0.820 


0.837 






5 


-0.868 


0.823 


0.266 


0.885 



tt9 S tt« ft 1 &fcffllC;fctt*ft 2 l/^XOO 
fcft u yX©«9{*{PJffi ($71) a>£5.2 ©&E 

uis^^n. x$ 2 5 nsaswu:*>Mt *m 2 u 
s ©&acait t^nx^ 4 . * lt . 

*Mt 4«*> tt.' fclfc&£&**MiSSg8lC*>k4 

ft 7 a-ftii®tc*?^r*n^nwc. 

©ft 1 -ft 5 *»«<DJR»**LT** , (*Utm 

-0.5 ©ttfSiCfctt 4tffiR21U WttfflK(6**« 
-1.0 ©ttffiKfcMt 4lf iRSEl*7KLT^4. 

rn6i£&»£ffi©Rt©&wta<'h£ < 3 



(&$©xf>&) 

ftlBlOK CbHi*£na©JES**rBK ft 2 0 

ft 2 aw -ft 6 (a(b)«-tn-pnji«tc*ife^©ft i 

-ft 5 %ffi<flc*i**£j&E»ffiB?ttj&?0 U * 
XffiJfcEU ft 7 (a<»)-ftlll2<»H**n*ftlfllC* 
&9J©ft I -ft 5 fen* * ffipg&»£ftJ)£ 

T©BH22I2> ft 7 !20>>-ftllE|0»U:* ti* tiVA 
K*£^©ftl-ft5 35$fcflu:fcMt 
-0.5©tKftST© ffiJRSEU ft 7 EKd-ftllEKO 

tt*ft*'niiflic*&i9!©fti ~ft5%ftvic4»tf 
*iasH&$a<-i.o ©ttjB?®n i R£ia?*>4. 



-91- 



» 18*2-19814(8) 



c, 31 1 u v 

c m 2^Xff 

G j f& 3 u y XHf 



at a si is 



(b) 



6/ to 



Z./ Z.?/.3 Li Lq 




1 


B 


1 


i — 




















?!nB¥2-rj8i4 iaj 



Li L2L3 UUlT^ T? 





5 7 12 



£ £ 0 



(X3 



—>■ » . . — ' — ^ 



Li L2L3 ULsLi LnLt La 




H- IB. 4 ( FN-2.91 s T-21 ,6 



(a) 



H-15. I I FN- 4. 11 T-II.8 



Cb) 




Otffil*2 JM.132 
M-13.5 lpW-S.ll 5 



5e«2 



-0.30 0.0 0.30 -0.30 0.0 0.40 -1.00 0.0 1.00 



-o.ro o.o o.ro -o.ro 



-0.50 O.O- O.JO -0.50 0.0 0.50 -LOO 0.0 ».00 



5&IS2 



o o o.ro -i.oo o.o t.oo 



R 2 E 



(a) 



•»ffiux2 JPAIS2 
H. 18.3 CFN*2.9I £ T-21. 6 

M 



2£)t82 



•0.30 0.0 0.30 -0.30 0.0 0.30 -1.00 0.0 1.00 



H- 18.3 « FN-J.fl I Y- II .6 



•0.30 0.0 0.30 -0.30 0.0 0.30 -t.00 0.0 1.00 



W<fii£T2 
H-15. 6 <FH'-3.9l 



r-n.6 



(b) 



-O.SO 0.0 O-.SO- • -0.50 0.0 0.50 
H-14.4 | FN-4.fi I 5 T-21. 8 



23«2 



-1.00 0.0 t.oo 
5£«2 



o.ro o.o o.ro -o.ro o.o o.ro -i.oo o.o i.oo 



i*fi£2 PA£2 

H-15.6 (PN-S.ti s r- 2 I . 6 



-0.50 0.0 O.SO -0.30 0.0 0.30 



»««2 J?A*2 
H- 14. S tFN-4.fl t ^ T- 21 .6 



N 



fists* 



•1.00 0.0 1.00 
5s3UZ2 



-o.ro o.o o.ro -o.ro o.o o.ro -i.oo o.o i.oo 



94- 



S /o ® 



??nfl¥2-19814 (11) 



(a) 



(C) 



-0.30 0.0 0.50 -0.30 0.0 0.10 



'1 



M • M.4 I FH-4.9 I S t- 2 1 .6 

*0> 




-1.00 o.o 1.00 



-0.50 0.0 0.50 -0.50 0.0 0.50 -1.00 0.0 ■ . 00 



oTtq oo oTVo -o.ro o.o o.ro ->.o° o.o 1.00 



tsdEtfft ffAtfff 

H-18.5 IF*-*. 91 S.T-21.6 



-0.50 0.0 0.50 -0.50 0.0 0.50 



IS IS IS S JFAISS 
M.I5.S (FN-5.91 S Y-ll.fl 



(b) 



JSA«S 




-i.oo o.o 1.00 



-O.SO 0.0 O.SO -0.50 0.0 0.50 -1.00 0.0 1.00 



-o.JO o.o o.ro -o.ro o.o o.ro -1.00 o.o i.oo 



* «t M E 9 



Vf if © t 



DSft 6 3 * 7 LM B 



1 . #tt©£^ 



^3 - 



flSlD 6 3 7 /! 8 BttACD4>»H 

2 . % © £ & 

SBHUB "Jtttt i> (ig 

G«R 3lcaiB-T«IHKA©rt 3 TB 2 * 3 * 
(411) y 

7* ui **" 

tt&ftttS IS ■ A « 

ttffi ©HO ft*«AJIIBB*tt 1 TB 6 $ 3 ^ 

« (7818) #H± tt i3 

ttl* (773) 1111 (ft) 

63. 7.20 
6 . MX© AS ■^TtMWr 

»m©iio 



5 . ffi£©«* 



( 1 ) 1*^M5RO«filffl*sqtt-©ffl#)MliEr*. 
(2) 9!&ffg 4 MSP 9 If BO riE©IB0ra*fc 
< t*^4*^rj * rjE©)Stfr;*>*ft<-t*:<3r* 

c 3 ) 5 i o if b © 

n.o < a s , /AS* < 1.4 j * 

r.I.O <AS, / as, <1.4 J iliSEf 4. 

( 4 ) !s)-fc$7 135 1 1 IfB© 

r ( a d + r 1 1 ) r < a d + r , ,) 
$ * fi 

a J a J 

ttfiEt 4. 
sj ( 5 ) KJi» 7Pii 6 If B© 
r A D - m f 1 1 * / (J * 

rAD--inf l , 1 / ( j £8TiE-r * . 

(6) (a|.tm 9 9 If B© rm'2 ^ V X#G.<b 
©jE©nBffr;*jW^ J*r$2u y X»c,t©E© 

^^sstrf^u. j <h8TiEr*. 

(7) laj-LSB 9 fim i l If B~s* l 2 If a© \m 

DET * - 



-95- 



(8) E-bSU 0HS&4fT@~*Sif@<Z>r£ifi 

SlBllllKofSicT, i u v xa?c, j * r£ifiE*8 

(9) li^l OHmi 2ItB~SB1 3ifB© 
rm2 uyx»c,i:©iE©S»f^^J * 

( 1 0 ) H±B 1 1 3 ItH© r f , :^3U 

^-Rc^MSifS. J ^filter*. 
(I 1) 4 nm 8 if§ i$ 9 ?t a £018) 

k rr, : m 3 u y XRc,©«u&e«. J *WA 

(1 2 ) PJ_LS5 1 SRK'l 6 fTB 1 7 ff B © 

ffij * nuyxL,ofti!iiBt, fcuyXL.alfc 

(1 3 ) HJb» I 7 Mm 3 if @~m 5 If SO TIE 
u y Xl.^a u v XI, £ C «fc *)tt*)&©JItJT#* 
^URGui, iEux XL, J; *) « * J * fE u 
y XL, £ & u y XL. «b k J: *> a *) % © ® Iff # * ft 



?5ra¥2-i98i4(ie; 

( 1 4) E±m 2 4 H©£ 6 ©± 
Q*T8a©&£gLtt;l*. 



n 
ft 
ft 


A s , 


f .« 


f , 


f t 


A a , 


r 


f .« 


f . 


1 


1.053 


0.801 


2.188 


2.142 


2 


1.111 


0.714 


2.148 


2.088 


3 


1.176 


0.706 


2.378 


2.398 


4 


I. Ill - 
.1.130 


0.714 


2.188 


2.142 


5 


1.U1 ~ 
1.147 


0.714 


2.188 


2.142 



J 



2 . tt*tff*®«iffl 

1) ftflt«*frM<c. iE<D®mx%Gt i 

loHfir^^Wr 4$ 2- V V XR 

jsroa^^Mi5ffi«*-co)^ji*if 
^ gem i u yx^cr^m 2 u y x»c.icz>»rafR 
fiKm2 1/ y x^ct^iem 

3 uyx»c,±ct>»ra»*tt***T* 

1.0< A a « / A a , < 1.4 (1) 

HfiK*Jtett u y x # 

it, 

fcpa&mfcttns**©** i wyx#c,©& 
fcfSi8ffl»ttJiSA>*©m 2 uyx»c,©& 

(ft*. 

2) mteiSffittfB^ijfig/x u y xi*. 

0.7< f ,»/ f <1.0 ( 2 ) 



ise«tt»Bifie« u y x. 

r ..: to pajamas 4* nscfcttam 1 ^x»c,i 
m2 u yxwc,i©^fiR«i*K«. 



-96- 



¥■ Ht IS iE S O 56) 

B8ft 6 3 * 1 0 £ B 

1 . ${*©£* 

Ogft 6 3 ^ #8*83 SI 1 7 0 M 8 ? 

2 . &9!©«B; 

3. MiiE**4# 

{±m JRSfflTttfflBftffirt 3 T B 2 8 3 <l 

«ft (411) ftiS&a-a V 

7* ** >y *y 
RIf NKSffiitfi ffi P9 BR & 

4 . it a a 

#140 JttS«B D D qJIIBH*# 1 Tl 6 » 3 * 

R« (7818) #S± « tS K 

SIS (773) 1111 (tt) r - : '^' 



5 . ffl EO#ft 

was 




ft B?l¥ 2-19814 (13) 

6 . fiiiE© AS 

9] ns$ 2 6 7 fTi~isijta.»fT© rm i 

~m 6 a©«i»tt-t*L'etiiiifl{c*fB!)]©!B i ~® 5 

»2m~fS6ia©<b)tt**i-eftiifflc*3S?ii©g5i 
~S 5 HiSWHcfc^4£ififfij»}fiKttfl§-c© u y 

xwfitiu S7ia~mi i nj©(a>tt*4i'r*iiinK 

*&^©®l~»53&ifcWcfci**&PBi8taKtt 

js-e ©a>R^ia. gi 7 ei i i ia©(b)tt-tn-e 

*iliitc*£BJ!©3l 1 ~35 5H^Wtc*»M7 4»SU(S 

* a<-o. s ©tt)ST©jsiRsig. 3?7Ei~mi i 

0©tc)tt^*i^niiltC*a?B©ai ~35 5 Itifcffl 
C*Jtt*IB£te$#-l. OfflttliSTCSfiiRSHT 

hi. j 



-97- 



